Evidence for an essential arginine residue at the active site of Escherichia coli acetate kinase.
Escherichia coli acetate kinase (ATP: acetate phosphotransferase, EC 2.7.2.1.) was inactivated in the presence of either 2,3-butanedione in borate buffer or phenylglyoxal in triethanolamine buffer. When incubated with 9.4 mM phenylglyoxal or 5.1 mM butanedione, the enzyme lost its activity with an apparent rate constant of inactivation of 0.079 min-1, respectively. The loss of enzymatic activity was concomitant with the loss of an arginine residue per active site. Phosphorylated substrates of acetate kinase, ATP, ADP and acetylphosphate as well as AMP markedly decreased the rate of inactivation by both phenylglyoxal and butanedione. Acetate neither provided any protection nor affected the protection rendered by the adenine nucleotides. However, it interfered with the protection afforded by acetylphosphate. These data suggest that an arginine residue is located at the active site of acetate kinase and is essential for its catalytic activity, probably as a binding site for the negatively charged phosphate group of the substrates.